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Abstract
Situs inversus totalis (SIT) is not itself a premalignant condition, however, rare synchronous or metachronous
multiple primary malignancies have been reported. Herein we present a case of synchronous transverse and
sigmoid colon cancers and a case of metachronous rectosigmoid colon and gastric cancers in patients with SIT.
A 66-year-old male with SIT was referred for a two-month history of hematochezia. Synchronous colonic tumors
were found on the proximal transverse and sigmoid colon. The patient underwent open total colectomy and was
discharged without incident. A 71-year-old female with rectosigmoid colon cancer and SIT underwent laparoscopy-
assisted low anterior resection. Fourteen months after the surgery, the patient developed a single hepatic
metastasis and underwent hepatic segmentectomy (S6). Forty-six months after laparoscopy-assisted low anterior
resection, the patient developed metachronous early gastric cancer on the antrum and underwent radical subtotal
gastrectomy with gastroduodenostomy. The patient is doing well without recurrence for 28 months.
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Background
The anatomical arrangement of human organs is
described by three categories: situs solitus, situs inversus,
and situs ambiguus. Situs solitus indicates the normal
arrangement of the heart and intra-abdominal organs.
Situs inversus is a rare congenital deformity and is classi-
fied as either situs inversus totalis (SIT) or partial situs
inversus. Unlike partial situs inversus, in cases of SIT, the
left and right aspects of the thoracic and intra-abdominal
organs are inverted like a mirror image [1]. Situs ambiguus
refers to disorderly arranged thoracic and abdominal
organs unlike the features of situs solitus and situs inver-
sus [2]. The incidence rate of SIT is 1 per 10,000-20,000
people [3] and, in a recent Korean study, 5 per 34,723 SIT
patients were discovered during colonoscopy [4].
Situs inversus itself is not a premalignant condition;
however, rare synchronous and metachronous multiple
primary gastrointestinal malignancies have been reported
in the literature. On review of the Korean literature, one
case of synchronous gastric and esophageal cancers in a
49-year-old male with SIT [5] and one case of synchro-
nous esophageal and gastric cancers in a 58-year-old
male with situs ambiguus with polysplenia were reported
[6]. Herein, we present a case of synchronous transverse
and sigmoid colon cancer and a case of metachronous
rectosigmoid colon and gastric cancer in SIT patients. To
our knowledge, this paper is the first report of double
primary malignancies associated with colon cancer in
patients with SIT in Korea.
Case presentation
(Case 1)
A 66-year-old male was referred to the Colorectal Surgi-
cal Department for a two-month history of hematochezia.
The patient had been diagnosed with alcoholic liver cir-
rhosis four years prior. Barium double contrast study and
colonoscopy showed ulcerative tumors on the proximal
transverse and sigmoid colon (Figures 1a and 1b). An
abdominal computed tomography (CT) scan showed
liver cirrhosis with splenomegaly and a large amount of
ascites (Figure 1c). Echocardiography and chest x-ray
showed dextrocardia and the abdominal CT scan showed
complete inversion of the internal organs. Laboratory
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any medium, provided the original work is properly cited.investigation showed a hemoglobin level of 9.1 g/dL, and
an albumin level of 2.8 g/dL. Other blood tests were
unremarkable. The patient underwent an open total
colectomy with ileo-rectal anastomosis and was dis-
charged uneventfully on postoperative day 18. Pathologic
results showed serosal invasive (T3) adenocarcinomas in
the proximal transverse and sigmoid colon. Lymph node
metastasis was found in 4 out of 23 nodes. The patient
died of cirrhosis-related liver failure three months after
the surgery.
(Case 2)
A 71-year-old female was referred to the Colorectal Sur-
gical Department for a four-month history of tenesmus
and intermittent hematochezia. Physical examination and
routine laboratory studies were unremarkable. Barium
double contrast study and colonoscopy showed ulcero-
fungating tumors on the rectosigmoid colon (Figure 2a).
An abdominal computed tomography (CT) scan showed
no hepatic metastasis. Echocardiography and chest x-ray
showed dextrocardia and the abdominal CT scan showed
complete inversion of the abdominal organs. The patient
underwent laparoscopy-assisted low anterior resection.
There were no postoperative complications and the
patient was discharged on postoperative day 15. Patholo-
gic results showed that adenocarcinoma infiltrated the
pericolic fat (T3) with no lymph node metastasis (0/13).
Thereafter, the patient received adjuvant chemotherapy
using a 5-fluorouracil and leucovorin regimen for six
months. Fourteen months after laparoscopy-assisted low
anterior resection, the patient developed a single hepatic
metastasis and underwent hepatic segmentectomy (S6)
(Figure 2b). Forty-six months after laparoscopy-assisted
low anterior resection, the patient developed metachro-
nous early gastric cancer on the antrum and underwent
radical subtotal gastrectomyw i t hg a s t r o d u o d e n o s t o m y
(Figure 2c). Pathologic results showed that gastric adeno-
carcinoma was confined to the mucosa (T1) and there
was no lymph node metastasis. The patient is doing well
without recurrence 28 months after gastrectomy.
In the general population, the reported incidence of
synchronous colon cancer ranges from 3 to 8% [7], and
the incidence of metachronous colon cancer ranges from
0.5 to 3.6% [8]. According to Galiatsatos et al. [9], 41
cases of malignancy in patients with situs abnormalities
including SIT and situs ambiguus were found in the
English literature from 1980 to 2005, in addition to three
cases of multiple primary cancer. The incidence of multi-
ple primary cancer (3/41, 7.3%) did not differ between
patients with situs solitus and patients with situs
abnormalities [10].
The occurrence of malignancy in patients with situs
abnormalities may be sporadic, though some have sug-
gested a possible relationship between situs abnormalities
and cancer. One theory is that unidentified genes affect-
ing left-right axis arrangement may be related to cancer
susceptibility. The pathogenesis underlying this hypoth-
esis has not been well characterized [9].
The diagnosis of synchronous gastrointestinal malig-
nancy or metachronous malignancy during follow-up is
straightforward due to advances in endoscopy and radiolo-
gical imaging. However, before surgical treatment, careful
preoperative anatomic evaluation is important because
situs abnormalities may accompany major vascular
anomalies [11]. Fortunately, we did not encounter any vas-
cular anomalies in our cases.
In this study, when performing laparoscopic surgery in
patients with rectosigmoid colon cancer, the operator
was positioned on the left side of the patient, which is
opposite the position used for a normal patient. The
Figure 1 Synchronous double primary cancer in a 66-year-old male patient with situs inversus totalis.a Barium double contrast study
showing an ulcerative tumor in the sigmoid colon. b Barium double contrast study showing an ulcerative tumor in the proximal transverse
colon. c An abdominal computed tomography scan shows liver cirrhosis with splenomegaly and a large amount of ascites.
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ing distal rectal transection through a left lower quadrant
p o r ta n dt h u su s e df o u re n d o s copic staple cartridges.
Oms and Badia [12] proposed that a left-handed surgeon
may have a technical advantage during laparoscopy in
patients with SIT; however Jobanputra et al. [13] indi-
cated that right-handedness did not preclude performing
laparoscopy [14].
Conclusions
Although double primary gastrointestinal malignancies
associated with colon cancer in patients with SIT are
very rare, the possibility of synchronous lesions or the
occurrence of metachronous cancer of the alimentary
tract should not be overlooked, and careful preoperative
evaluation is important for successful surgical treatment.
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Figure 2 Metachronous double primary cancer in 71-year-old female patient with situs inversus totalis. a Barium double contrast study
showing an ulcerative tumor in the rectosigmoid colon. b An abdominal computed tomography scan showing a single 9-mm metastatic
nodule in the liver (segment 6) 14 months after laparoscopy-assisted low anterior resection. c Upper gastrointestinal endoscopy shows an ill-
defined 5-mm mucosal lesion on the antrum 46 months after laparoscopy-assisted low anterior resection (black arrows).
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